Introduction
One of the main reserves of decreasing power consumption on the electrified railway transport is using of the regenerative modes of energy on train's electric braking. Using of these modes in the suburban traffic and in the fright movement on sections with considerable biases is especially important. Efficiency of this mode is influenced by a following technical, operational and organizational factorstechnical condition of regeneration system of the rolling stock (RS), the traffic volume and train schedules, voltage level on feeder of traction substations, qualification of locomotive drivers, weather conditions, etc. Without favorable train schedules (from the point of view of regenerative energy consumption), devices of braking excess energy reception and the high voltage level at the feeders of traction substations the efficiency of energy regeneration significantly decreases. Increasing of the regeneration energy accounting is an important element in drawing up the energy balance for the traction power supply system, development of effective methods for improvement the conditions for regeneration in it and estimates of its power indicators in general.
Relevance and purpose of the work
Development of effective measures for increasing the regeneration efficiency in the traction power supply systems demands comprehensive completeness of information on quantitative indices of regeneration energy volumes at all possible levels of its analysis, in particular on the corresponding section of the movement of Rolling Stock that will allow to establish the indicators of influence on the regeneration level various factors, such as parameters of traction power supply and the organization of train traffic. As the existing system of the regeneration energy accounting does not allow to consider the specified factors, development of the principles of increasing the regeneration energy efficiency analysis during braking mode on DC line is an actual direction of researches. Monitoring of current state of quantitative regeneration energy indices in the suburban transportation, the analysis of the influencing factors on its value and improvement on the basis of it the principles of the regeneration energy accounting.
Review of literature
In work (Hryakov, 2011) it's discussed the principles of improvement the calculation methods for calculation of traction power consumption on DC current lines in accounting zones on the basis of the devices installed on feeders of a contact line of traction substations and rolling stock (RS). It's offered the method of power consumption calculation for traction of RS with using the navigation system and a database contained the borders of locomotive crews work section. As a result in work it is received the simplified method for calculation the power consumption on accounting zones, determination of unbalance level on traction of trains in borders of sections and in borders of tariff zones, however the proposed method ignores techniques errors of measuring devices and belonging of RS to other railway companies. In works it's formulated (Davydov, 2011; Zhelezniak, 2010 ) the recommendations about increasing the effectiveness of routes processing system for locomotive drivers (LD) regarding the accounting of power consumption on traction, including the method for calculation of power consumption on traction of trains for a trip taking into account the actual expense of the electric power on cars heating during movement that allows to increase the accuracy and objectivity of rationing of energy consumption. The offered forms of tables in this work differ from existing by the indicators of energy consumption dynamics and results of an energy expenses and regeneration counting on locomotive crew. In Sablin and Kiyko (2011) researchers explained the dynamic errors of measurement of power consumption on traction of RS by methods of the stochastic functions theory. At the sharply variable modes of RS power consumption the dynamic error of measurement of the electric power expenses by direct current meters could increase, therefore their indications can exceed the error regulated for the static mode of a power consumption. In Nerubatsky (2013) it's discussed on the basis of the developed imitating model the algorithm of calculation of traction DC power supply system allowing to carry out the analysis of a current distribution of the regeneration energy and energy coming to traction power supply system from external power supply system. Such approach allows to conduct research of influence of energy regeneration of trains on the main indicators of traction power supply system. In works (Sablin, 2014; William and Nezevak, 2013) it's shown the influence of the traction power supply modes on regeneration energy efficiency under the conditions of restriction or lack of a traction power consumption on zones between substations.
The main material
Currently there is a number of the objective and subjective factors constraining use of the modes of regenerative braking in traction of trains. Using of energy regeneration depends on interests of many railway departments -like Traffic Operating, Power Supply, Locomotive, Tracks, Cars and car facilities, Department of the telemechanic, communication and interlocking. Various railway divisions have both positive and negative consequences from using of this type of electric braking on their operational indicators. Tab. 1 shows the main consequences from using the regenerative braking mode on trains for the relevant railway divisions. However, despite all existing negative factors of this mode the system effect from using of regeneration on RS is indisputable; development and improvement of conditions of regeneration braking on trains will be carried out on all further period of the electric tration operation. The analysis of regeneration efficiency according to the driver route sheets (RSh) is based on a comparative assessment of productivity indicators shown the return of the electric power at various levels of data integration at the corresponding level of the railway ( fig. 1, a) and at the level of engine shed ( fig. 1, b) . The primary data source about operational work, power consumption on traction and regeneration of the electric power is the RSh. Initial processing of these data is carried out in engine sheds in the specialized automated system ЛОКБРИГ then the data come to computer centers of the railway. Data fom ЛОКБРИГ form a basis for drawing up forms for accounting TХO-1, TХO-2, TХO-9 which can be used for the analysis of regeneration efficiency in the directions of given railway line or network of lines. This accounting system has the following shortcomings: 1. Mixing of the calculated indicators passing multistage structure of data processing and the measured by meters; 2. Absence of the division on balance zones. During the work of RS on the long traction shoulders relating to various railwas, electric power consumption rates for locomotive crews are culculated on the basis of the train shoulders not taking into account whether this shoulder end within the railway or beyond its limits. Improvement of the regenerating energy accounting system on the direct current railways 38 
where:
n -number of DSh in general classified by the traction mode; p n -number of DSh with regeneration.
According to the TXO-1 forms could be made the retrospective statistical analysis of energy consumption on rated levels in the decreasing order: type of the movement → locomotive series → trainsection → category of trains. The analysis of efficiency of the accounting of regenerative energy includes the following main stages: -at a preparatory stage organizational issues are resolved, acquaintance with sites of work of locomotive crews and structure of energy consumption on traction is carried out; -direct power inspection during which it is carried out collection of information about work of locomotives and consumption of energy on traction in engine shed, and also drawing up cards of energy consumption on traction classified on series of locomotives and types of the movement, on unproductive expenses of energy resources and the main operational indicators which influence traction energy consumption (Nerubatsky, 2013 up to 3,8 . .. 3,9 kV) on a section Akimovka-Sivash at which the scheme of regeneration didn't not gather. This section is one of the main for implementation of regenerative braking due to existence of a considerable bias.
Conclusions
The analysis of documentation showed that the system of the accounting of regenerative energy on railway transport is imperfect regarding estimation of regenerative energy efficiency on section of operation of RS as quantitative indices of regenerative energy are influenced significantly by a number of operational and technical factors such as the traffic volume and the organization of train service, voltage level on substations etc. Using of proposed additional indicators will give the chance to solve this problem, to improve the system of estimation of the quality of regenerative energy, and, above all -to increase the energetic and economic efficiency of regenerative braking. 
